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ACCIDENT EXPERIENCE AND COSTS IN COLORADO METAL MINES 
By E. H. Demny2 and 2H. A. .Anundsen? 


The prevalence of mine accidents in metal and coal mining in the various 
States has been responsible for detailed studies of accident causes and costs 
by the United States Bureau of Mines. Several reports2 of the Bureau have 
recently appeared that deal with the cost of accidents. In addition, the 
Bureau wublishes complete statistics yearly on the fatal accidents occurring 
in metal mines, coal mines, and quarries, also giving much data on nonfatal 
accidents. 


It is felt that any fisures presenting the true direct compensation and 
medical costs of mine accidents will serve to emphasize.to mine overator and 
miner the economic as well as the humanitarian importance of the lessening of 
accidents. The nresent cost of compensation insurance is-a considerable part 
of the labor cost; the tendency is toward legislative action with more liberal 
compensation payments for accidents to workers. Insurance companies in some 
cases are asking higher rates for compensation insurance, and state insurance 
funds are scrutinizing more carefully the ratio-of premiums and losses for 
every branch of industry carried. Obvi.oucsiy, the most feasible means of keep 
ing mine compensation insurance rates at their present level or reducing them 
is to decrease the number and severity of accidents. Le 


1 The Bureau of Mines will welcome the - reprinting of of this x aper.. provided the 
following footnote acknowledement is used: "Reprinted from U. S. Bureau 

of Mines Information Circular 6713." | 
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Tris, report diseusses the cost and causes of Colorado metal-mine accidents 
in the period 1926 ts 1930, inclusive. These accidents occurred in mines 
scattered over many comties. Numbers of them occurred at old reopened mines, 
first worked many years azo. Most of the operating mines are emll in number 
of persons employed. 


In 1930, John T. Jovce, commissioner of the Colorado Bureau of Mines, re- 
vorted 361 mines sr groups of mines, including 12 placers, located in 31 
counties as operating. These operations gave 1,000,669 days of employment, 
which is.equivalent to about 9 men at eacn operation working 290 days per year. 
Colorado reports more operating mines than do States with nuch largor metal 
production and many more men employed, as, for example, Nevada, Utah, Montane, 
Arizona, Michigan, and Minnesota. According to C. W. Henderson's chapter in 
Mineral Resources of the United States for 1930, Colorado metal mines in 1930 
had production amounting to $13,265,701 in gold, silver, lead, and copper, am 
also more than $3,000,000 in tungsten, molybdenum, vanadium, iron, and 
ManEanese.s 


SUMMARY 


Important facts brought out in this study of Colorado metal-mine &cci- 
dents include the following: | 


1. The direct enst af 5,510 Colorado metal-mine accidents ina 5—year 
period in compensation, medical, hospital, funeral, and dental benefits was 
approximately $1,000,000, of which about 83 percent wes compensation. 


ee Fach compensable pase averages for compensation $464 and for medical 
attention $77. | 


3. The mJjor compensation cost is that of fatalities, permanent total 
disabilities, and permanent partial disabilitios. Fifteen permanent total 
disabilities have cost or probably will cost an average of over $18,000 each. 


4. Compensable injuries involving no permanent disability cost only 
about $55 each in cempensation but $54 in medical charges. 


5. No-lost~time injuries, of which 1,949 were renvorted, cost about 
$7.50 each for medical and dental care. | 


6. A comparison of accident-frequency rates both as to fatal and non~ 
fatal injuries shows that Colorado has one of the poorest records of the 
metal-producing States as far as fatalities are concerned end only a mediocre 
rate es far as nonfatal injuries are concerned. : 


”. Colorado metal mines employ a relatively small number of men per 
mine and many of the vronerties are old. Usually, the larger property can 
make a better safety reeord because of its organization and financial re-—- 
sources than can a emall one: nevertheless, many small mines have enviable 
sefety records and the writers believe that Colorado's metal mines can have 
them also. 7 
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8. The causes of accidents in Colorado metal mines ere much the same as 
in other States, with falls of rock or ore, timber and hand tools, drilling, 
and haulage causing the larger percentages of accidents. Accident reports 
indicate in numerous cases that accidents could have been prevented, if reason- 
able precautions had been taken. 


9. The approximately $1,000,000 direct cost of accidents for a 5-year 
period is probably only a fraction of the indirect and hidden costs of acci- 
dents which one authority nuts at four times the direct cost.2 This $1,000,000 
direct cost does not include the cost of administration of the State fund nor 
that of other insurance carriers. The Colorado Industrial Commission states — 
that the cost of writing insurance by the Colorado State Fund was 7.1 percent 
of the premiums received. 


« METHODS EMPLOYED IN ACCIDENT STUDY 


Through cooperation of the Colorado Industrial Commission, engineers of 
the United States Bureau of Mines were given access to the individual reports 
of the Commission for all metal-mining accidents. The workman's compensation 
act of Colorado provides (section 30) that-- 


Every employer shall keep a record of all injuries, fatal or other- 
wise, received by his employees in the course of their employment. 
Within 1° days after the occurrence of an accident rosulting in per- 
sonal injury, a report thereof shall be made, in writing by the 
emmloyer to the Commission, unon forms prescribed by the Commission 
for that purpose. 


These reports are in most cases fairly complete and give such information 
as the cause of the accident, length of disability if any,‘ compensation paid, 
end in many cases the medical and hospital costs. The information in this re- 
vort is based on examination of all individual accident reports for metal mines 
for the period 1926 to 1930, inclusive. It is believed that it furnishes a 
practically comnlete and' accurate record of the number of accidents and com- 
nensation payments classified as to direct causes. Ina few continuing cases © 
of severe injuries it was necessary after consulting Commission otficials to. 
estimate the future compensation payments to be made. In cases of permanent 
total disability a life expectancy table (see p. 54, Workmen's Compensation 
act of Colorado, Expectancy Table C.L. Sec. 6537) was used in computing com- 
vensation payments. Medical, hospital, funeral, and dental costs were avail- 
able in all cases when paid by the state-—that is, for companies insuring with 
the Colorado State fuid and not insuring "exmedical." Self-insurers and com- 
yanies insuring with commercial insurance companies in many cases do not report 
medical or hospital costs to the Commission. From the 3,055 cases for which 


nedical costs wero available an estimato of the total medical cost for all 
cases was made. ne Sie | 


5 Heinrich, H. W., Cost of Industrial Accidents to the State, the Bmployer,. — 
and the Man: Reprint of address before 17th annual meeting, Internat.” ~ 
Ind. Accident Boards and Commissions, Wilmington, Delaware, Sept. 22-26, 
1930, Pe 8 rn a 
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As used in this revort, the number of days lost from accidents involving 
no permanent partial or total disability is the number of davs lost from the 
day of eeeabirety to time of return to work, including Sundays and holidays. 
If the wan did not revort back: to the job the doctor's estimate of time lost 
from ace“urnc is used. For permanent vartial and total disabilities and fatal- 
itic3, tc aivunt cv awards varies in the several States, and to make figures 
coxparalie on cays lost, the table for weighing industrial accident disabilities 
recomiended by the Association of Industrial Accident Boards and Commissions 
end vrinted herein (Table 8) was used. Thus, a fatality or permanent total 
disability is rated at 6,000 days lost time and other permanent ly disabling 
injuries are rated ‘proportionately. 


The figures given include, for the veriod 1926 to 1930, inclusive, all 
metal—mine accidents in Colorado both on the surface and underground, a few 
accidents occurring in clay mines, and a very few gold-dredging accidents; 
they do not include any quarry, mill,. smelter, coal-mine, or railroad-tunnel 
accidents. The commensable accidents listed are those for which the period 
of disability lasted longer than 10 days from the day the injured employee 
left work, They include a few cases in which no compensation was peid because 
of inability to locate the one-time injured man or in several fatal cases be- 
cause of no dependents... The noncompensable cases include all cases reported 
waiere the injured persop was disabled for 10 days or less; numerous "no time 
lost" accidents are included, most of which involve definite medical cost. 


COST OF ACCIDENTS 


From 1926 to 1930, inclusive, according to this study of the Industrial 
Commission's records, there were in and about Colorado metal mines 1,761 acci- 
dents involving a loss of more than 10 days time each and 3,749 accidents in- 
volving loss of timo of 10 days or less each, a total of 5,519 accidents. “For 
these 1,761 compensable accidents a total of $817,505.83 compensation has or 
will be paid and there was an estimated modical, hospital, and funeral cost, 
based on the actual cost of 787 compensable cases and 2,263 noncompensable 
cases of $135,052.42 for the more than 10-day lost time cases end of ~ 
$32,452.79 for the noncompensable cases. This is a total direct cost of 
$985,011.09, 


For each compensable accident, including fatalities, there was an average 
compensation cost of $464.23 and an average medical (including hospital and 
other charges) cost based on the above estimates of $76.69; for each noncom- 
pensable case there was an average medical cost of $8.66. The average direct 
cost of each of the 5,510 mine Bocruenee ies (compensation, neers 
hospital, funeral) was $178.77. 


A large portion of the total eoapensetion eeator Beloved metal mine 
accidents is due to fatalities, permanent total disabilities, and permanent 
partial disabilities. Thus, 96 fatalities cost in compensation $46,014.21 
or an average of $2,562.65 per fatality. It is estimated that 15 permanent 
total disabilities will cost $271,909 in compensation, or that these men now 
totally blind or with broken backs will receive on the basis of $14.00 or 
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less ner week) an average of $18,067.23 each; 236 permanent partial disabilities, 
many involving such serious loss as that of an eye, cost $222,045 in compensa- 
tion or an average of $940.87 each. The total compensation cost of the 347 
fatalities and of permanent total and partial disabilities is $739,068, leaving 
a compensation cost of $78,438 for the 1,414 remaining commensable injuries in- 
volving no permanent disability. The average compensable case involving no 
nermanent disability, therefore, costs only 355.47 in compensation. Assuming 
$14 weekly compensation payments with the 10-day waiting period for which no 
compensation is paid, the average injured man receiving compensation and having 
no permanent loss of members gets in commensation for 30 days of-disability . 
$55.47 of $1.85 per day. It is only fair to state, however, that some. com- 
vanies continue men on full or half salary or wages during the neriod of dis- 
ability, such payments not being included in the above compensation records. 


These 1,414 compensable injuries involving no permanent disability had an 
estimated medical cost, based on the actual recorded cost of 567 of these | 
cases, of $75,995.49 or approximately $53.75 per injury. The doctors, there- 
-ore, fare nearly as well as the patients on compensation cases involving no 
permanent disability. 


Of the 3, 749 noncompensable cases recorded, 1,949 were reported as in- 
volving no loss in time. Nevertheless, there was an appreciable medical cost 
“or these cases. Costs were available for 1,323 cases in total amount 
32,886.72. .this is an average of $7.47 medical cost per each no-lost—time 
case. A considerable amount of this cost was due to dental work necessitated 
ty the injuries. 


The time’ lost by the individual injured in mine accidents is of interest. 
in tne 5,510 accidents reported. there were 972,265 ‘days lost or an average of 
176.5 days per accident; 1,761 of these accidents were commensable and the 
average days lost for each compensable case was 547.5 da:s. It snould be 
remenbered that in these calculations a permanently disabling accident or a 
-atality is rated by the scale of time losses given in Table 8; tims, a loss. 
of lez below <2 kmee is equivalent to 3, 000 days or a fatality 6,000 days. 
of the necidente 3,749 were noncompensable, and the average time lost ‘in 
these, including 1,949 no lost-time accidents, W8S 202 days. These data are 
ziven in detail in Tables 3 and 4. ees 


CAUSES OF ACCIDENTS 


The prartuate causes of accidents according to the classification of. the. or 
-nited States Bureau of, Minos and the Colorado State Bureau of Mines are also. 
Ziven in Table 6 with the average loss of time from each cause, However, 
some comment on these proximate causes is worth while in connection with the 
nore Aetailed information available in the Commission's individual reports. 

‘ne term "proximate cause"S.is used bacause often many factors ‘cqutribute to 
an accident such as condition of surroundings or equipment, illumination or 
lack thereof, discipline, supervision, state of mind of the-injured at time 
of accident, fatigue, i11 health, lack of mental alertness, carelessness, 
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recilessness, loose clothing, and possibly other influences. Sometimes, one 
or more of these factors may be of more importance in injury causation than 
that ascribed under any of the usual hoadings. 


Cause 1: Falls of rock or ore from roof or wall.— Accounts for987 accuse, P, 
Here, as is usual in mines, is the largest cause of both serious and elight 
injuries and in these tabulations of 18 per cent of all Colorado mine accidents, 
In the Conmission's reports appeared evidence in many cases of insufficient 
testing of roof, insufficient berring down of ‘loose rock, insufficient suver- 
vision and discipline, insufficient timbering, and carelessness. Falis of 
rock while drilling were particularly frequent. In many cases protective 
hats or shoes would have minimized the injury. 


Cause 23 Rock or ore while loading at working facee~ Accounts for 388 
accidents or 7 percent. Accidents from this cause included rocks rolling 
down muciz pile, strains from lifting and shoveling, injuries to feet, hands, 
end eves in loading operations. 


Cause 3: Timber or hand tools.- Accounts for 712 accidents or 13 percent. 
Accidents included strains from handling timber and injuries of all sorts fron 
hand tools. Sharp picks and axes and good handles for tools would have 
eliminated some of these accidents. Use of goggles would have prevented man’ 
accidents from flying particles of rock and steel. 


Cause 4: Exnlosives.—- Accounts for only 59 or 1 percent of all accidents, 
but over 2,731 days were lost per compensable explosive accident. Several of 
these accidents were fatal, Even more serious, some were casos of total loss 
of eyesight, only slightly atoned for by award of compensation for life. — 
There was much evidence of careless practice in the handling of explosives 
- and detonators and insufficient examination or worlcing eeerer for missed 
shots, 


Cause 5: Haulage.~ Accounts for 609 accidents or ll percent of all 
accidents. Lack of clearance and poor traci have contributed to some of these 


accidents. 


Cause 6: Falling down chute, reise or stope.- Accounts for 219 accidents 
or 4 percent of all accidents, It is also noted that the severity rate (526 
days lost per accident) is particularly high. Despite frequent assurances 
of mine officials and miners that they are so familiar with their traveling 
ways that accidents do not hapnen, it is evident from these figures that men 
do fall down chutes, raises, and stopes and receive serious injuries. Obser- 
vations made in some mines lead to the conclusion that it is remarkable that 
many additional such accidents do not happen. 


| couse 7: Run of ore from chute ar pocket.~ Accounts for 354 accidents 
or over 6 percent of all accidents. The. wabject of chute gates is thoroughly 


6 Ue. S» Bureau of Labor Statistics, Standardization of Industrial Accident 
Statistics: Bull. 276, 1920, 103 pp. . 
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discussed in United States Bureau of Mines Information Circular 6495, 
entitled "Underground Chute Gates.in Metal Mines" (Aug. 1931). In some cases 
better chute gates would prevent peal to men drawing roclt or ore. 


Cause 8: Drilling.- Accounts: for 612 accidents oy over ll percent of 
all aceidents. Accidents from drilling are frequent. but less severe than: 
numerous other causes’ of accidents. A frequent item in Colorado accident re-.. 
norts is "piece of rock in eye while drilling," and particularly while collar- 
ing & hole; the use of gogzles would havo provented such accidents. Other 
frequent occurrences are strains while handling drill, and fell of drill or. 
drill steel on person; in many cases use of" Nsafety" shoes would prevent acci-. 
dents of this type. 

Cause 9; Elactricity.— Accounts for only 9 underground accidents  re- 
corded as due to electricity. This low number ig largely due to the present 
limited use of electricity in Colorado metal mines, and particularly the 
little use of trolley locomotives. In mines in other States, electrical con- 
tact hazard and fire hezard have taken their toll. All electrical installa- 
tions should be made with a careful regard to fire and contact hazards. 


Cause 10: Machinery.— Accounts for 65 accidents or a little over 1 
vercent of all accidents. The soverity rate of such accidents is quite high 
and unquestionably prover guarding of machinery would have prevented many 
injuries from this cause. 


Cause 12: Suffocation from natural gases.- ‘Although few accidents (14) 
rere recorded from asnhyxiation during the 5—-vear period, yet Colorado has 
had over 40 mine fatalities from this cause. The importance of testing mine 
air, particularly when entering abandoned metal mines, with a candle or car- 
tide lamp must be held in mind. Many abandoned mines may be filled with air 
mixtures deficient in oxyzen, the broathing of which will suffocate the 
Victim almost instantly. 


Causes 14 and 26: Stepping on nails, wnderground and on the surface.- 
accounts for 151 accidents and about 3,500 days total loss of time. The 
little upturned nail has cost over $2,600 in compensation and over $1,300 
in doctors! bills; "good housekeeving" in and about the mine would have pre- 
vented most of these accidents. 


ager de 
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Ceuses 16 to 20: Shaft accidents.— Accounts tor 124 apa ie. These 
accidents are relatively infrequent but severe, as might be oxpected in the 
ease of breakage of cablos, cage troubles, and objects falling down shafts; 


many of. these accidents are preventable if readily available precautions are 
taken. 4 . _ 


Causes 22 to 30a: Surface accidents.— Accounts for 909 or about 16 
vercent of all accidents. The high severity rate of accidents in connection 
with railroad cars and locomotives is noteworthy, - Eloctricity (cause 28) 
also has an even higher severity rate due to several fatalities from electrical 
contact. YFalls of person, hand tools, and handling material account for over. 
calf of the surface accidents. 
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Cause 30b: Other causes.- This miscellaneous classification includes 
fatalities from aerial tramrays and from snowslides, also from burns re- 
ceived on the surface from handling carbide lamps. 


ACCIDENT ¥FREQUHICY AND SEVERITY RATES 


Accident frequency and severity rates in Colorado metal mines have been 
calculated (see Table 7) from the lost-time accidents listed in the Colorado 
Industrial Commission reports and from the number of days of employment given 
in the Colorado State Bureau of Mines annual reports. Calculations show that 
over the 5-year period 1926 to 1930, inclusive, there was an annual average of 
163 lost-time injuries, including 4.4 fatalities per thousand 300-day workers. 
In other words, approximately 159 of every 1,000 workers receive lost-—time 
injuries each year and an average of 4.4 are killed. There is an average of 
18.5 days lost time for each 1,000 hours or 125 days worked. According to 
the United States Bureau of Mines Bulletins 292 (1926), 310 (1929), 320 (1930), 
342 (1931), and 362(1932), the relative rating of Colorado as to accident 
frequency commared with 23 other metal~producing States were as follows: 


The only comparison the writers have found as to metal~mine severity 
rates is that of 52 metal mines competing in the National Safety Competition 
of 1930; according to Bureau of Mincs Report. of Investigations 3126 (1931) 
their average severity rate was 5.3 days lost per 1,000 hours of exposure or 
less than one third of the Colora“s rate. 


COLORADO VORKMAN'S COMPENSATION ACT 


Important features of the Workman's Compensation Act of Colorado as 
amended in 1929' and 1931 include: | 


1. Administration of the act by an industrial conmission. 


2. Every employor of four or more employees (not including private do- 
mestic servants and farm and ranch laborers) is presumed to have accepted 
the provisions of the compensation act unless he has filed a notice in writing 
with the commission to the contrary. 


3. An employer may secure compensation for his employees by insuring in 
the. State Compensation Insurance Fund, by insuring with any authorized stock 
— sree corporation, or by procuring a self-insurance permit from the com- 
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4. Every insurance carrier writing compensation insurance must write it 
at rates approved as adequate by the commission. 


Se If an employer subject to the compensation act has allowed his insur— 
ance to terminate or has not complied with the insurance provisions of the act, 
an injured employee or his dependents if he is killed may claim compensation, 
and the amount of compensation or benefits is thereby Clee 50 percent 

over that provided by the act. a aes 


6. Every employer is required to keep a record of all injuries, fatal 
or otherwise, received by his employees in the course of their emnloyment and 
to report an accident to the commission witnin 10 days of its occurrence upon 
forms prescribed by the commission and containing such information as neaueee 
by the commission. 


72 Salaries and expenses of the State Samengaticn Fund are paid out of 


the earnings of this fund, but must in no case exceed 10 percent of the premiums 
written by the Fund during the preceding year. 


8. Every employer must furnish such medical, surgical, nursing, and hos— 
pital treatment, medical, hospital and surgical sunnlies, crutches and appara- 
tus as may be reasonably needed at the time of injury and thereafter during 
the disability, but not exceeding four months from the date of accident and 
$500 in value. 


9. In case of death, the dependents receive 50 percent of the deceased 
employee's average woekly wage not to exceed a maximum of $14 pcr week or a 
ainimum of $5 per week for a period not to oxcoed 6 years. Marriage or death 
of any dependent terminates the dependency, as does the reaching of ase of 18 
ty a son or brother of tho deceased. This amounts to a maximm death benefit 
of $4,375. Dependents not residents of the United States receive only one 

fourth of the amount provided for residents. 


In case of temporary disability of more ‘than 10 days duration, the em 
rloyee receives 50 percent of his average weekly wages so long as such dis- 
abllity is total, not to exceed $14 per week or less than $5 per week wmless 


ais wages are less than $5 per week, inwhich case he receives the actual 
wagee Wo compensation is paid for the first 10 days of disability. 


In case of permanent partial disability the injured employee receives in 
addition to compensation for temporary disability, compensation based on the 
inportance of the member lost; thus for loss of 1 eye he receives 104 weeks 
compensation, for. loss of leg at hip 208 weeks, and for loss of arm at 

snoulder 208 weeks. 


In case of injury to the teeth of saieesieves he receives in addition to 
aisability benefits dental treatment not to exceed $100 in value. 


In case of permanent total disability, the award is 50 percent of the 
average weelcly wage subject to meaximm and minimum limitations already 


<88cribed, continuing to the death of the injured person. 
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10. eenpeneneied provided under the compensation act is reduced from 
the wilful failure of the envloyee to use safety devices provided by the 
emolover, or from wilful failure to obey any reasonable rule adopted by the 
ev dLlover for the safety of the eae euees or where lod results Pom int oxi- 
cation of the emplovee. | 


ll. The present (Feb. 1932) Stats Fund insurance rate is $4.27 per $100 
of pas> roll for Colorado metal mines. A 30 percent dividend return was made 
in os The rate (Oct. 31, 1952) of private insurance companies for 
Colorado metal mines is $7.70 per $100 of pay roll, this being increased from 
@ previous rate of $6.84. 


The complete text of the workmen's compensation act of Colorado, obtain-. 
able from the Colorado Industrial Commission, Denver, should be referred to 
for fuller information. 


MIWE-ACCIDENT PREVENTION 


A brief discussion of accidents classified according to causes is given 
in the foregoing pages of this report. It is evident that the provision of 
adequate protective equinment is not sufficient to prevent all accidents, and 
that vroner sunervision and discipline from the top of the company organiza~ 
tion down is an essential factor for safe operation. A glance at the descri>m 
tion of the various tyves of accidents furnishes the conviction that proper 
supervision supported by effective discinvlinary measures might have prevented 
many of these accidents. 


The burden of accident prevention rests with the management, who must 
stand solidly behind the safety movement. In addition to providing adequate 
supervision and discinline the ¢ommeny should show its desire for safety by 
prover safeguarding of mine surroundings and equipment, periodic inspections 
of equipment and operations, and general cleanliness and orderlinesg—in 
other words, good housekeening. In the larger mines the men can be made 
safety—minded by means of publicity, instruction, bulletins, safety committees 
with propor departmental representation, and safety meetings. Officials -and 
men should be required to familiarize themselves with and comply with state 
and company safety rules and practices. In small onverations men can still 
comly with state rules and familiarize themselves by reading and discussion 
of safe practices. The man in charge of a small operation, say less than 25 
men, can act as a safety committee of one toward accident PEOVEDE DOR: 


he writers have studied the problem of accident prevention in Colorado 
metal mines not only from the reports on accidents made to the Colorado 
Industrial Commission, but also by examination of some 30 Colorado metal mines. 
Recommendations have been made to the recent annual meetings of the Colorado 
Metal iiine Association, and a summary of substandard and dangerous conditions 
noted was made in a publication entitled "Safety and Compensation" published 
jointly in 1931 by the Colorado Metal Mining Fund, the Colorado Industrial 
pamenetacn at and the Colorado Bureau of Mines. 
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SUBSTANDARD CONDITIONS 


Many of the substandard conditions published in the report mentioned 
still exist in some Colorado metal mines. They are, therefore, listed here 
as factors partly responsible for Colorado's high accident rate and factors 
wnich should be eliminated if this rato is to be substantially improved. 
They are as follows; 


1. Miners were observed to delay or entirely neglect to take dotm loose 
rock in the back or hanging wall. Rock falls cause 18 percont of Colorado 
metal-mine accidents; the remedy is carefulness and discipline; the fault 
rests with the management as well as the miner. 


Le Miners were observed to delay in cleaning down manways and reises 
after blasting or to neglect to do this work. Loose rock and debris over a 
man on a ladder is a double menace; this is again a matter of carefulness 
which should be enforced by proper supervision and discipline. 


3S. lLadderways traveled frequently by men were obsérved and traveled, 
extending 40, 60, and more feet vertically, or even leaning outward from the 
vertical, these ladderways having no intormediate platforms or landings or 
taving inadequate platforms or landings. Doors are frequently not installed 
in sollars. lLedders ware: traveled having from one to four consecutive rungs 
missing; some laddors were insufficiently or insecurely fastened in place 
vhere ladder slivpage would mean a@ probable fatal fall. 


4. Winzes were observed without timbered collars. 


5. Manways opening into the ‘levels above were observed without protect- 
ing doors or covering. 


6. large abandoned aii ee traveled levels were observed with no 
vrotaction afforded against possible loose roci. Abandoned stopes opening 
along traveled drifts were observed to be not railed off. 


7. Open ore passes were observed to be not railed off or protected by 
grizzlies. 


8. Use of insufficient platforms or of no platform on working floors 
cf square-set stopes and in raises was observed. Instances of insufficient 
vimbering and timbering of too light a nature were seen. 


9- Dry drilling was noted in several mines; ‘this is particularly danger- 
vus in siliceous ground. | 


10. Men loading cars lela seen taking unnecessary chances 
such as standing directly in front of the chute mouth while barring down 
Trmg up" rock or ore. 
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ll. Many chute gates were of a tyne awkward to handle and not providing 
sufficient control where the ore mi got ere up rahe and then come with 
a sudden rush. 


~ 


l26 Explosive boxes were seen being opened with a eles wooden tools 
should be used. — 


13. Careless and rough handling of explosives was seen. - 


14. Instances of storage of boxes of oxplosive and capped fine within 
a few inches of the rail were observed. Canped fuse was frequently seen 
stored within 12 feet of boxes of exnlosion. Boxes of explosive-were found 
under loose rock with the top of the box removed. Capped fuse and explosive 
were even found in the same box in one instance. Detonators and explosives 
should always be stored a safe distance apart, both of them in closed acess 
containers, 


15. Overhead 440-volt power lines were observed less than 5 feet 9 
inches above the rail, hence affording hazard of electrocution. In several 
instances electrical installations and wiring were substandard with respect 
to poraanons suspension, and guarding against 1 man coerce 


16. Old ‘timber, powder boxes, paper and other flammable debris were 
observed piled random in crosscuts and wide spots without regard to fire 
hazard. A small timber fire may make sufficient smoke-and carbon monoxide 
to imperil evory man in the mine. 


17. Surface shaft houses and snes reer buildings which were not fire- 
proofed were observed; many of these buildings were so located that a fire in 
them might imperil the lives of the men working in the mine. Because of con- 
nections undergroynd and lack of fire doors, fires in buildings or abandoned 
properties in some cases might imperil the lives of men working in adjoining 


minese In several cases fire doors were not provided at openings of working 
mines about which were wooden buildings, and in some cases the doors were in. 


such location and of such construction that they er eae only temporary 
protection before they were burned out. - 


18. In some gases an almost total lack of underground fire protection 
was noted and inadequate surface fire prevceuson was also observed. 


19. Mine locomotives were ‘seen operating in some places where thcre was 
almost no man clearance end no nonuee holes provaded for men. 


20. Much work is so scattered in old m‘nes that men. work with little 
supervision; this is particularly true of men working under the ere 
system, who sometimes have little mining erperiencees: <> 


ele Carbide is sometimes stored in too larg O quantities undsreround 
without regard to surroundings. 
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cee Men were found sone without eye protection at tasks involving 
definite hazards.to the eyes. It is not sufficient to provide gogzles; their 


use must be enforced. At some mines hard hats were not worn and protective 
shoes were practically unlmown. 


23. Lack of accident records classified as to causes was reported in 
several instances, 


24. Lack of safety organization or safety ‘meetings was noted at several 
nines, : ; : ie 8 

The foregoing is not @ complete list of substandard practices and condi- 
tions observed; it is desired to call attention, however, to the fact that 
nany of them can be corrected by the operator i a at little or no expense. 
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, APPENDIX 


The f stiovine tablos (1 to 8) give detailed Fisuses on the cost, frequency, 
and severity of: Colorado metal-mine accidents, The main facts disclosed by 
these tables have been given in Sais report. 


Table l. - Lpaaseh nsable. ‘aeetaents in . 


Ey ee core = 


Colorado metal mines, 1926 ~ 1930, inclusive 


Es timated EStimatec 


‘Compensa- . Medical -|'' total total 

Compen- | | tion cost  |medical cost | compensa- 
sable " cost, of © |: based > tion and 
acci- Days ‘all reported on all medical 

Year} dents lost accidents CAS 88 accidents cost 

L926 357 Se O11 | $192.492.07 PLE, de FZ = 

1927 $86 | 242,551 |. “LP id Oo D4 160 Lo. 2b dB ~ 

1928 310 17 6.248 14%, SLL.L5| 164 12,4 Cel ~ 

i929 337 104.683 | 160,2¢2-95| 193 | 17.710.20 - 

1230 B71 (475,914 | 141,779.25] 162 | 12, 242.01 


“otall 1,761 |964,107 | 817,293.03 787 [/66,017, 017.96 |2/$135,082.42 #952, 558050 
ood 540.92 


iver- 3522) 192, 821 46.008 ms 
age | per year | per year per chro per case 


l/ Actual medical cost of 787 cases. 2/ Calculated by estimating costs of 
-stalities, permanent disabilities, and eames lost-time disabilities 
‘srerately. See Table 5e 
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“Table 4. - Noncompensable accidents in Colorado metal mines, 
1926— 1930, inclusive, showing causes, 
costs, and days lost 


Avor-| No 
aze | days | Medical Average 
Days | days | lost | cases Medical | medical 
Cause lost | lost | time | reported cost cost 
derground: 


i. 


Ce 


De 


Underground totals am 


ert: 


De 
Te 


cd. Breaking of cables. 


Falling down shaft. 12 
Objects falling dor 
shaft e@eeoseoe0e0e1eee 8 @ 53 
4 

Slxtip, cage, or 
Duckett scscccececce 95] 2.38 

le Other causes ....606 15 | 2.50 

S:aft totals and aver 2249 37 40 438.50} 10.96 

ages @®eoeoeeee5u84e54e4e@eoee%?ees?2e0 


6 


loading: at working 


Electricity e@esteese | .- 


drills) Teer rere 


-(other than rock or 


Fall of rock or ore 


from roof or wall . 
Rock or ore while 


$4,083.80 2256 


| 


966.15. 6.80 
2,785.10 7.80 
26.50 6.62 
1,541.75 Tell 


face CoCo ec oeeaceeer 
Timber or hand tools 
EXnLoBSives ..cecece 
Haulage cescccvccsece’ 
Falling down chute, 
raise Or StOpe .ecea 
Run of ore from 

chute or pocket ... 
Dei Line waksdinces 


611,50] 10.02 


1,480.25} 9.1 
2, 128440 fea 
31.00 | 10.33 
Machinery ‘other 
than locomotives or | 
- 108.00 8.31 
Suffocation from | 
netural Zases eees- 
Stevping on nails . 
Handling materials 


33-50 4.19 


ore) @eeesevuvvuee000086 505.90 8.27 
Other causes ..ccece 209 | 2.58 458.00 9.35 


AVELTAZES ccccccccce 6, 522 eee 575 | 1,364. 15, 628.359 8.58 


15 15 252200; 15.47 


18 20 172.00 8.60 
4 D 34. 50 6.90 
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Table 4. — Honcommensable aeeidenta in Colorado metal mines, 


eeeer eee ere a ee > ED 


1225 ~ 1930, inclusive, showing causes, 


ee me eo eee ee ee 


Surface: 


Lo6 


28. 
PASTA 
50a. 
SOD. 


Mine cars, mine 

Locomotives weccece 
Railway cars and 

locomotiverR ..cceoe 
Run or fall of ore 
in or from ore bins 
Falls of person ... 
Stepning on nail .. 


« Hand tools, axes, 


bares. CtCh 2-stecans 
Electricity cececcces 
Machinery .eescseoe 
Handling materials 
Other causes weececos 


Surface totals and 


averages eeeeeaee@a2e0 8 @ 


No cause listed ...ccoue 


Grand total and 


AVETAELECS eeoscceccce 


Google 


costs, and days lost-—-Continued 


Aver 
age iledical Average 
Days | days cases Medical | medical 
Cases | lost| lost | time | revorted cost cost 


ol 191) 3.75 
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ll 24| 2.18 67.50 
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14 31 | 2.21 99,50 
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192 | 3.15 ee 99 
abe 1 oa alam 3, 529 83 
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Table 6. - Colorado -metal-mine accidents, 1926 - 1930, inclusive 


showing all accidents by cause 


__ Cause 


omer eneetnrenneenpnetectreednertenesremenentiionstnenntinees 


and davs lost 


Cases . 


l. Fall of roof or ore from roof 


or wall oer re 987 
ee Rock or ore while loading at | 

Working Tac€ .iicsevesccacees 588 
Oe: HANG: TOOLS: isdves a.00seceecdw vies 712 
&¢ MXDLOSLVOS: $240%e04% 60% 600488 59 
De Haulage ee oe ee oe re 609 
6. Falling down chute raise or : 

BUODG: s.s:is.s se Cais bbs seca ewes 219 
?7e Run of ore from chute or 

DOCK GU 6: vos: 6c ewes a widos aero Soar 554 
C6, (DEUS sp eset acc aeteas 612 
Ye. MILOGEPICUCY cutee scigséwareieeees 9 
10, Machinery (other than locomo- | 

ELVES OPcdrills): wns see seuss 66 
igs Suffocation from natural — 

GASOCS cacccrccsccccessesccccces | 14 
14. Stepping on nail ..rccsecseue 100 
2. Handling materials (other - 

than rock or ore) ececceesees o7 
be “Other Causes <s sseisis owes eos 115 
lo. Falling down shaft ..ceseecse 4 
7. Objects falling down shaft .. | 34 
3, Breaking of cables ..sscseces 5 
Je Skip, cage, or bucket ...esce 74 
Le “Other CAUSES cevcccccccccoees 7 
e Mine cars, mine locomotives . 94 
~3e Railway cars and locomotives. ) 
4. Kun or fall of ore in or from 

OTe DINE sci scbeer sees ieee wes 17 
20e ©6=Falls of persons ees ccccecees 165 
3. Stepping on nail eeecccscsese || ol 
“7. Hand tools, axes, bars, etce. 186 
23. Blectricity csesssccsessecces 27 
ote Machinery ececccccvcccccccces les . 
Jae Handling matorial ..sscocveee 235 
Je Other cAUSES saceccscccsevens 150 


G cause Listed ceccccccecccccvcces 6 


Total SOeceeceee ees ane eee eee 2 © 


o> 
ee) 


Google 


i 2O Ne 


percentage, 
Per cent : | 

of _ Days 
total lost 
17.92 | 206,987 
7.04 48,420 
12.93 41,859 
1.07 125, 688 
11.05 | 72,864 
3.97 115.162 
11,11 27,710 
(0.16 162 
1.20 22,708 
0.25 102 
1.31 1,375 
1.76. 8, 540. 
2209 _ 15,532 
0,07 | — 61> 
0.09 7,278 
1.34 49,473 
0.13 30 
0.16. 6,182 
2.99 13,929 
0.93 2,093 
5258 8,196 
0.49 25,452 
Real 27,154 
4.26 7,435 
2050 76,573 
0.11 171 


| sya | * 100.00 972,265 


Average 
days 
lost 


206.7 


124.5 
58.8 
2,150.3 
119.6 
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Table 8. ~ Scale of time losses for weighing industrial accident 
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disabilities so as to show severity of accidents, 


according to the U. S. Bureau of Mines 


Nature of injury 


ith Pe@eoreeevoeeseeononvseeoeseoscaseossesoeseoeeeenevueeeevsee® * 


“manent total disability ....cecsseeees 
a above elbow, dismemberment .....ccccecvecccccsere 
1 at or below elbow, dismemberment .....cccccesseoe 
1d, dismemberment ........ee.- 
mb, any permanent disability of woccsccocsseereece 
yr 1 finger, any permanent disability of ......ceece 
‘ingers, any permanent disability of .....seceoeee, 
‘ingers, any permanent disability of wescwcccscecer 
fingers, any permanent disability of .....cresccees 
mo and 1 finger, any permanent disability of ..... 
mb and 2 fingers, any permanent disability of .... 
mb and 3 fingers, any permanent disability of wee. 
mb and 4 fingers, any permanent disability of ...s 
r above knoe, dismemberment eecconsssrccccceccceces 
ry at or below kmee, dismemberment ...cccecscscvcses 
1t GismemberMent cecececcscvccccevesevssvesssvesesve 
sat toe, or any 2 or more toes, any permanent dis- 
ability OF evccccccccessccsesscccssecseserersesese 
[oe, other than great toe, any permanent disabil- 

ity of Coeveeeeneeeeonvneenseeneesveseeeeaseeeneee eons 
2S Es loss of sight CO Ce coerereeerereseeeseseceseres 
sh eyes, loss of SIgHt erences erverscversvcccvcvcces 
ar, loss Of hearing eeeccccccvescsccevesccovscccere 
sh ears, loss of hearing ........ 


Google 


Degree of 
disability 
in per cent 
of permanent 
total 
disabilit 


100 
100 
75 
60 
50 
10 


5 
123 

20 

30 

20 

25 
33-1/3 
40 


75 
50 | 


